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(54) CONDUCTIVE MEMBER FOR ELECTROPHOTOGRAPHIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive member for electrophotographic apparatus having 
little bleeding of a modified silicone oil and having both of proper strength and flexibility. 
SOLUTION: The conductive member for electrophotographic apparatus is characterized in that a 
conductive functional part is constituted by using a conductive composition having the following 
components (A) to (C) as essential components. They are: (A) a block copolymer having a structural 
unit derived from a silicone polymer having an azo group in the molecular structure and a structural 
unit derived from an acrylic monomer; (B) modified silicone oil and (C) a conductive agent. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] The conductive member for electrophotography devices characterized by constituting the electric 
conduction functional division using the conductive constituent which uses following (A) - (C) as an 
indispensable component. 

(A) The block copolymer which has the structural unit guided from the silicone polymer which has azo in 
the molecular structure, and the structural unit guided from an acrylic monomer. 

(B) Denaturation silicone oil. 

(C) Electric conduction agent. 

[Claim 2] The conductive member for electrophotography devices according to claim 1 by which the 
blending ratio of coal of the above (B) is set up within the limits of the 4 - 100 weight section to the 100 
weight sections (above-mentioned [ A ]). 

[Claim 3] The conductive member for electrophotography devices according to claim 1 or 2 by which the 
glass transition temperature of the structural unit guided from an acrylic monomer in the block copolymer of 
the above (A) is set up within the limits of -15-60 degrees C. 

[Claim 4] The conductive member for electrophotography devices given in any 1 term of claims 1 -3 by 
which the weight ratio of the structural unit (a) guided from the silicone polymer in the block copolymer of 
the above (A) which has azo in the molecular structure, and the structural unit (b) guided from an acrylic 
monomer is set up within the limits of (a)/(b) =10 / 90 - 60/40. 

[Claim 5] The conductive member for electrophotography devices given in any 1 term of claims 1-4 in 
which the above-mentioned conductive constituent contains the cross linking agent in addition to above- 
mentioned (A) - (C). 

[Claim 6] On the other hand, isocyanate and amino resin come out at least, and the above-mentioned cross 
linking agent is a certain conductive member for electrophotography devices according to claim 5. 
[Claim 7] The conductive member for electrophotography devices according to claim 5 or 6 whose 
denaturation silicone oil of the above (B) is the above-mentioned cross linking agent and the thing which 
reacts. 

[Claim 8] The conductive member for electrophotography devices given in any 1 term of claims 1-7 
currently formed using the conductive constituent given in a claim with which the conductive member for 
electrophotography devices is the conductive roll with which at least one layer was formed in the peripheral 
face of an axis, and the surface corresponds. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive member for electrophotography devices 
used for belt members, such as blade members, such as conductive rolls, such as a development roll, an 
electrification roll, a transfer roller, a toner supply roll, an electric discharge roll, a feed roll, a conveyance 
roll, and a cleaning growl, a development blade, an electrification blade, and a cleaning blade, an imprint 
belt, and a middle imprint belt, etc. 
[0002] 

[Description of the Prior Art] That by which the innermost layer was formed in the peripheral face of an 
axis, the interlayer was conventionally formed in the peripheral face as conductive rolls, such as a 
development roll, for example, and the surface was further formed in the peripheral face is used. And as a 
charge of surface material of the above-mentioned conductive roll, the conductive constituent which uses a 
silicone graft acrylic polymer as a principal component is used, for example. However, with the conductive 
roll which comes to form a surface using the conductive presentation which uses the above-mentioned 
silicone graft acrylic polymer as a principal component, if there are too few contents of the silicone 
component of a silicone graft acrylic polymer, the description of an acrylic component will appear too much 
and surface hardness will become hard too much. Therefore, while roll running torque goes up and a stick 
slip and JITA (roller jump phenomenon) arise, there is a difficulty that the clearness of image quality is 
missing. Then, if the content of the silicone component of a silicone graft acrylic polymer is increased in 
order to prevent these, the weakness of the reinforcement which a silicone component has will appear too 
much, the reinforcement of a surface paint film will fall, and fault, like a paint film tear and a roll edge can 
be deleted will occur in a durability test. 

[0003] Therefore, the increase of the flexibility of a surface paint film and the conductive roll which aimed 
at improvement in image quality are proposed by adding denaturation silicone oil to a silicone graft acrylic 
polymer. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as the above-mentioned silicone graft acrylic polymer 
is shown in drawing 5 , since it is the structure in which the silicone side chain B carried out graft 
association at the acrylic principal chain A, denaturation silicone oil C is unevenly distributed in the silicone 
side chain B according to research of this invention persons. Therefore, a silicone graft acrylic polymer and 
compatibility with denaturation silicone oil C worsen, and originally, while denaturation silicone oil C has 
not constructed a bridge among both who should do a joint use pons by the cross linking agent, it remains. 
Consequently, in the long-term sensitized material contamination trial, denaturation silicone oil C non- 
constructed a bridge carried out bleed out, image fault arose, or reinforcement fell in the long-term 
durability test, and it became clear that fault, like the edge front face of a roll can be deleted occurs. 
[0005] This invention was made in view of such a situation, denaturation silicone oil oozes, and there is 
little ** and it sets offer of the conductive member for electrophotography devices equipped with the both 
sides of moderate reinforcement and flexibility as the purpose. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the conductive member for 
electrophotography devices of this invention takes the configuration that the electric conduction functional 
division is constituted, using the conductive constituent which uses following (A) - (C) as an indispensable 
component. 

(A) The block copolymer which has the structural unit guided from the silicone polymer which has azo in 
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the molecular structure, and the structural unit guided from an acrylic monomer. 

(B) Denaturation silicone oil. 

(C) Electric conduction agent. 

[0007] That is, denaturation silicone oil oozed, this invention persons had little **, and they repeated 
research wholeheartedly centering on the conductive constituent which constitutes the electric conduction 
functional division so that they may get the conductive member for electrophotography devices equipped 
with the both sides of moderate reinforcement and flexibility. And the structural unit a guided from an 
acrylic monomer as shown in drawing 6 (acrylic chain) If the block acrylic silicone polymer (block 
copolymer) of the block structure which the structural unit (silicone chain) b guided from the silicone 
polymer which has azo in the molecular structure connected in the shape of a straight chain is used Even 
when denaturation silicone oil c is used together, as a result of the concordance of the denaturation silicone 
oil c to the whole block copolymer becoming good and the compatibility of a block copolymer and 
denaturation silicone oil c improving, it found out that the desired end could be attained and this invention 
was reached. 
[0008] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in detail. 
[0009] The electric conduction functional division is constituted using the conductive constituent with 
which the conductive member for electrophotography devices of this invention uses a block copolymer (A 
component), specific denaturation silicone oil (B component), and a specific electric conduction agent (C 
component) as an indispensable component. 

[0010] In addition, in this invention, in a conductive roll, the conductive layer (preferably surface) part is 
said, in the case of a blade member, the conductive member for electrophotography devices says the blade 
part at the tip etc., and, as for an electric conduction functional division, in the case of an imprint belt, a 
surface imprint layer etc. is said. 

[001 1] What has the structural unit guided as the above-mentioned specific block copolymer (A component) 
from the silicone polymer which has azo in the molecular structure, and the structural unit guided from an 
acrylic monomer is used. 

[001 2] Especially as a silicone polymer (henceforth an "azo content silicone polymer") which has azo in the 
above-mentioned molecular structure, it does not limit and what is expressed with the following general 
formula (1) is raised. 
[0013] 
[Formula 1] 

R 1 R a R 3 R 8 

I III 
H0^0C-A 1 -C-N=N-C-A 1 -<X)-\ r -A 2 -Si-(0-Si)ra-(>-Si-A 2 -Y 

L, iii 

R J R 2 E 3 R 3 g* 

' n 

*U R 3 «r;^;Hifc(i7x^S^t 0 {&u R 1 ~R a (iSo 

wmTJU*u>m&mL a 2 imM^^^mm^MK ti>—^m 

[0014] It sets to the above-mentioned general formula (1), and is Rl -R3. As a low-grade alkyl group 
expressed, the alkyl group of carbon numbers 1 -6 may be raised, and these may also be the shape of a 
straight chain, the shape of branching, and annular any, for example. Specifically, they are a methyl group, 
an ethyl group, n-propyl group, an isopropyl group, n-butyl, an isobutyl radical, and tert. - Butyl, sec-butyl, 
n-pentyl radical, an isopentyl radical, a neopentyl radical, tert - Pentyl radical, 3, and 3-dimethyl butyl, 1, 
and 1 -dimethyl butyl, 1 -methyl pentyl radical, n-hexyl group, an iso hexyl group, a cyclo propyl group, a 
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cyclopentylic group, a cyclohexyl radical, etc. are raised. Moreover, Al As a low-grade alkylene group 
which may have the oxygen atom expressed for example, when the alkylene group of carbon numbers 1 -6 
may be raised, and these may also be any of the shape of the shape of a straight chain, and branching and the 
oxygen atom is minded One or more pieces and 1-5 things which it has 1-3 pieces more preferably are 
preferably raised to the location of the end of the above-mentioned low-grade alkylene group, or the 
arbitration in a chain in a -O-radical. Specifically A methylene group, ethylene, a propylene radical, a 
butylene radical, 2-methyl propylene radical, pentene radical, 2, and 2-dimethyl propylene radical, 2-ethyl 
propylene radical, a hexylene radical, a -0-CH2 -radical, a -0-CH2CH2-radical, - A CH2-0-CH2-radical, a - 
CH2 CH2-0-CH2-radical, a -CH2 CH2-0-CH2 CH2-radical, a -CH2 CH2-0-CH2 CH2-0-CH2 CH2- 
radical, etc. are raised. Furthermore, A2 As a low-grade alkylene group which may have at least one side of 
the oxygen atom and ring which are expressed for example, when the alkylene group of carbon numbers 1- 
10 may be raised, and these may be the shape of a straight chain, the shape of branching, and annular any 
and it has the oxygen atom A -O-radical in the location of the end of the above-mentioned low-grade 
alkylene group, or the arbitration in a chain One or more pieces, Preferably, when what it has 1-3 pieces 
more preferably is raised and it has the ring further, 1-5 things which have rings, such as a phenylene group 
and a diphenylene radical, are raised to the location of the end of the above-mentioned low-grade alkylene 
group, or the arbitration in a chain. Specifically A methylene group, ethylene, a propylene radical, a 
butylene radical, 2-methyl propylene radical, pentene radical, 2, and 2-dimethyl propylene radical, 2-ethyl 
propylene radical, a hexylene radical, a cyclo propylene radical, a cyclo pentene radical, A cyclo hexylene 
radical, a -CH2-C6 H4-radical, O-xylene - alpha and alpha ! -diyl radical, - An 0-CH2-radical, a -0-CH2 
CH2-radical, a -CH2-0-CH2-radical, - A CH2 CH2-0-CH2-radical, a -CH2 CH2-0-CH2 CH2-radical, a - 
CH2CH2-0-CH2 CH2-0-CH2 CH2-radical, a -CH2-0-C6 H4-radical, etc. are raised. 
[0015] As average molecular weight of the above-mentioned azo content silicone polymer If what has the 
few number of azoes will exist mostly inevitably, and the generation effectiveness of a block copolymer will 
fall, if average molecular weight is too small, and it stops showing an original function and average 
molecular weight is too large conversely Manufacture of a block copolymer not only takes time amount, but 
the solubility over the solvent of a compound falls, since the fault of it being necessary to perform a 
copolymerization reaction by low concentration since the viscosity of a solution also increases, and 
conversion with an acrylic monomer falling is produced — as number average molecular weight (Mn) — 
usually - 3000-200,000 - the thing of the range of 8000- 1 50,000 is used preferably. 
[0016] The above-mentioned azo content silicone polymer can be manufactured according to the approach 
of a publication to JP,4-372675,A. That is, it can obtain by making the diamine which has the polysiloxane 
segment expressed with the following general formula (2) or a diol compound, and the azo content dibasic- 
acid dihalide expressed with the following general formula (3) react under existence of a basic catalyst 
among a suitable solvent. 
[0017] 
[Formula 2] 

r 9 v r 
i i i 

D-A'-Si-(<>-Si)m-0-Si-A'-D »• (2) 
R 8 R* fi 1 

. 3 

[0018] 

[Formula 3] 

R 1 R 1 

l I 

X-0C-A 1 -C-N-N-C-A , -C0-X ••• (3) 
R* R* 

] 

[0019] In the above-mentioned general formula (3), a fluorine, chlorine, a bromine, iodine, etc. are raised as 
a halogen atom expressed with X. 

[0020] Moreover, the above-mentioned azo content silicone polymer can also be manufactured according to 
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the approach of a publication to JP,6-93100,A, JP,6-322089,A, etc. That is, it can obtain also by making the 
diamine which has the polysiloxane segment expressed with the above-mentioned general formula (2) or a 
diol compound, and the azo content dibasic acid expressed with the following general formula (4) react 
under existence of a basic catalyst among a suitable solvent using a dehydrating agent. 
[0021] 
[Formula 4] 

I i 

H00C-A , -C-N=N-C-A 1 -CO0H - (4) 
I I 

[0022] As the above-mentioned basic catalyst, they are metal hydrides, such as organic amines, such as 
triethylamine, diisopropyl ethylamine, N.N-dimethylaniline, a piperidine, a pyridine, 4- 
dimethylaminopyridine, 1, a 5-diaza cyclo [4.3.0] nona-5-en, 1, a 8-diaza cyclo [5.4.0] undeca-7-en, tree n 
butylamine, and N-methyl morpholine, and sodium hydride, n-butyl lithium, and tert, for example. - Basic 
alkali metal compounds, such as butyl lithium, are raised. 

[0023] In this invention, the above-mentioned acrylic monomer is the meaning not only including an acrylic 
acid and its derivative but a methacrylic acid and its derivative. As such an acrylic monomer, for example 
An acrylic acid, a methyl acrylate, An ethyl acrylate, acrylic-acid octyl, acrylic-acid dodecyl, 2-ethylhexyl 
acrylate, Acrylic-acid propyl, acrylic-acid n-butyl (nBA), isobutyl acrylate (iBA), Acrylic-acid sec-butyl, 
acrylic-acid tert-butyl, an acrylic acid 2, 2-dimethyl propyl, Acrylic-acid cyclohexyl, acrylic-acid-2-tert- 
buthylphenyl, Acrylic-acid 2-naphthyl, acrylic-acid phenyl, acrylic-acid 4-methoxypheny, Acrylic-acid 2- 
methoxycarbonyl phenyl, acrylic-acid 2-ethoxycarbonyl phenyl, Acrylic-acid 2-chlorophenyl, acrylic-acid 
4-chlorophenyl, acrylic-acid benzyl, Acrylic-acid 2-cyano benzyl, acrylic-acid 4-cyanophenyl, acrylic-acid 
p-tolyl, Acrylic-acid iso nonyl, acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, Acrylic-acid 2- 
hydroxy butyl, acrylic-acid 2-cyano ethyl, acrylic-acid 3-OKISA butyl, A methacrylic acid, a methyl 
methacrylate (MMA), ethyl methacrylate (EMA), Methacrylic-acid octyl, methacrylic-acid dodecyl, 2- 
ethylhexyl methacrylate, Methacrylic-acid propyl, n-butyl methacrylate (nBMA), methacrylic-acid isobutyl 
(iBMA), Methacrylic-acid sec-butyl, methacrylic-acid tert-butyl, a methacrylic acid 2, 2-dimethyl propyl, 
Cyclohexyl methacrylate, methacrylic-acid-2-tert-buthylphenyl, Methacrylic-acid 2-naphthyl, methacrylic- 
acid phenyl, methacrylic-acid 4-methoxypheny, Methacrylic-acid 2-methoxycarbonyl phenyl, methacrylic- 
acid 2-ethoxycarbonyl phenyl, Methacrylic-acid 2-chlorophenyl, methacrylic-acid 4-chlorophenyl, 
Methacrylic-acid benzyl, methacrylic-acid 2-cyano benzyl, methacrylic-acid 4-cyanophenyl, Methacrylic- 
acid p-tolyl, methacrylic-acid iso nonyl, methacrylic-acid 2-hydroxyethyl, 2-hydroxypropyl methacrylate, 
methacrylic-acid 2-hydroxy butyl, Methacrylic-acid 2-cyano ethyl, methacrylic-acid 3-OKISA butyl, 
gamma-methacryloyl oxypropyl trimethoxysilane, Acrylamide (AA), butyl acrylamide, N,N- 
dimethylacrylamide, Piperidyl acrylamide, methacrylamide, 4-carboxyphenyl methacrylamide, 4-methoxy 
carboxyphenyl methacrylamide, methyl chloro acrylate, Ethyl-alpha-chloro acrylate, propyl-alpha-chloro 
acrylate, Isopropyl-alpha-chloro acrylate, methyl-alpha-fluoro acrylate, Butyl-alpha-butoxycarbonyl 
methacrylate, butyl-alpha-cyanoacrylate, methyl-alpha-phenyl acrylate, ISOBO nil acrylate, ISOBO nil 
methacrylate, diethylamino ethyl methacrylate, etc. are raised. And the structural unit to which one sort of 
these acrylic monomer is guided from the above-mentioned acrylic monomer when a polymerization or two 
sorts or more copolymerize is constituted. 

[0024] And the block copolymer which has the structural unit guided from the above-mentioned azo content 
silicone polymer and the structural unit guided from an acrylic monomer can be obtained by making into a 
polymerization initiator the azo content silicone polymer expressed for example, with the above-mentioned 
general formula (1), and carrying out the polymerization of the above-mentioned acrylic monomer. 
[0025] Especially as a describing [ above ] polymerization method, it does not limit and a solution 
polymerization method, a bulk polymerization method, a suspension-polymerization method, an emulsion- 
polymerization method, etc. are raised. Moreover, although especially polymerization temperature is not 
limited, since advance of a polymerization will become slow since there is little decomposition of azo if too 
low, decomposition of azo will increase and control of a polymerization will become difficult if too high, it 
is usually preferably chosen from the range of 60-130 degrees C suitably 20-150 degrees C. Although 
polymerization time amount changes with classes, concentration, etc. of polymerization temperature, the azo 
content silicone polymer used for a polymerization, and an acrylic monomer, it is usually 5-10 hours 
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preferably for 3 to 1 00 hours. In addition, in case a polymerization reaction is performed, a chain transfer 
agent may be added if needed and molecular weight may be prepared. As the above-mentioned chain 
transfer agent, lauryl mercaptan, an octyl mercaptan, butyl mercaptan, 2-methyl KAPUTO ethanol, n-butyl 
thioglycolate, etc. are raised, for example. 

[0026] It is desirable especially desirable to set up within the limits of (a)/(b) =10 / 90 - 60/40, and the 
weight ratio of the structural unit (a) guided from the azo content silicone polymer in the above-mentioned 
block copolymer (A component) and the structural unit (b) guided from an acrylic monomer is within the 
limits of (a)/(b) =20 / 80 - 40/60. These can realize an azo content silicone polymer and an acrylic monomer 
by setting it as above-mentioned rate (a)/(b), respectively. That is, [the structural unit (b) guided from an 
acrylic monomer exceeds 90], [ whose structural unit (a) guided from an azo content silicone polymer is less 
than ten ] The amount of the structural unit (b) relatively guided from an acrylic monomer increases too 
much. There is a possibility that the low surface energy nature and toner electrification nature which a 
silicone component has may decrease. Conversely, [the structural unit (b) guided from an acrylic monomer 
is less than 40], [ whose structural unit (a) guided from an azo content silicone polymer exceeds 60 ] It is 
because there is a possibility that the amount of the structural unit (b) relatively guided from an acrylic 
monomer may decrease too much, and the reinforcement which an acrylic component has, and electric 
discharge nature may decrease. 

[0027] Thus, it is desirable especially desirable that number average molecular weight (Mn) is set up within 
the limits of 10,000-100,000, and the specific block copolymer (A component) obtained is within the limits 
of 20,000-70,000. Moreover, it is desirable especially desirable to be set up within the limits of 10,000- 
300,000, and weight average molecular weight (Mw) is within the limits of 20,000-100,000. 
[0028] Moreover, in the above-mentioned specific block copolymer (A component), it is desirable 
especially desirable to set up within the limits of -15-60 degrees C, and the glass transition temperature (Tg) 
of the structural unit (henceforth "an acrylic polymer part") guided from an acrylic monomer is within the 
limits of 0-45 degrees C. That is, it is because adhesiveness and coefficient of friction become it large that 
the glass transition temperature of the above-mentioned acrylic polymer part is less than -15 degrees C, so a 
block copolymer (A component) becomes hard too much, a roll does not rotate smoothly or there is a 
possibility that the problem of a click occurring may arise, at the time of a start, when toner filming arises, 
the inclination for a copy image to worsen is seen and 60 degrees C is exceeded conversely. 
[0029] A setup of the glass transition temperature (Tg) of the above-mentioned acrylic polymer part can be 
performed by setting up the weight ratio of each acrylic monomer according to the following Fox type. In 
addition, the above-mentioned glass transition temperature (Tg) can be measured according to DSC 
(differential scanning calorimetry) or the tandelta peak of dynamic viscoelasticity. 
[0030] 

[Equation 1] l-/Tg=(Wl / Tgl) +(W2 / Tg2)+ - + (Wm/Tgm) 

W1+W2+ — Tg expresses the glass transition temperature of an acrylic polymer part among a +Wm =1 
[type, and Tgl, and Tg2, — , Tgm express the glass transition temperature of each acrylic monomer. 
Moreover, Wl, and W2, — , Wm The weight ratio of each acrylic monomer is expressed. ] 
[0031] The denaturation silicone oil (B component) used with the above-mentioned specific block 
copolymer (A component) means the silicone oil which has the denaturation radical in which a joint use 
pons with the OH radical contained in A component is possible. That is, by using denaturation silicone oil 
(B component) with the above-mentioned block copolymer (A component), denaturation silicone oil (B 
component) is introduced between block copolymers (A component), rubber elasticity arises, and a front 
face becomes flexible. When it uses for the surface of a conductive roll etc., while the outstanding toner 
electrification nature and a toner mold-release characteristic can be acquired and slipping nature also 
improves, it depends and rubs against a stick slip and stops consequently, also generating a sound and JITA. 
[0032] As the above-mentioned denaturation silicone oil (B component), there is especially no limitation, 
for example, carbinol denaturation silicone oil, amino denaturation silicone oil, carboxyl denaturation 
silicone oil, mercapto denaturation silicone oil, epoxy denaturation silicone oil, meta-chestnut ROKISHI 
denaturation silicone oil, phenol denaturation silicone oil, etc. are raised. These are independent, or are 
combined two or more sorts and used. The carbinol denaturation silicone oil from the point of excelling also 
in compatibility with the isocyanate which is excellent in compatibility with the above-mentioned block 
copolymer (A component), and is used as a cross linking agent especially, reacting with isocyanate, 
becoming a joint use pons, and bleeding not arising, amino denaturation silicone oil, and carboxyl 
denaturation silicone oil are desirable. Moreover, as a denaturation gestalt of the above-mentioned 
denaturation silicone oil (B component), a side-chain mold, a both-ends mold, a piece end mold, and a side- 
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chain both-ends mold are both-ends molds desirable especially preferably. 

[0033] The thing of 1 ,000-20,000 within the limits is [ number average molecular weight ] desirable 
especially desirable, and the above-mentioned denaturation silicone oil (B component) is within the limits of 
1,500-10,000. That is, it is because there is a possibility that a joint use pons with a block copolymer (A 
component) is not well made as the number average molecular weight of the above-mentioned denaturation 
silicone oil (B component) is less than 1 ,000, but it is because oil carries out bleeding and pollutes, 
compatibility with a block copolymer (A component) will get worse if 20,000 is exceeded, and separation of 
oil may arise. 

[0034] It is desirable especially desirable to set up within the limits of the four to 100 section to the above- 
mentioned block-copolymer (A component) 100 weight section (for it to abbreviate to the "section" below), 
and the blending ratio of coal of the above-mentioned denaturation silicone oil (B component) is within the 
limits of the ten to 50 section. That is, it is because there is a possibility that compatibility with a block 
copolymer (A component) may get worse, and oil may dissociate when the rubber elasticity obtained by the 
joint use pons with a block copolymer (A component) as the blending ratio of coal of the above-mentioned 
denaturation silicone oil (B component) is the less than 4 sections is inadequate, flexibility is missing, the 
inclination for electrification nature to be also inferior is seen and it exceeds the 1 00 sections conversely. 
[0035] The following two are raised as a typical process of the above-mentioned denaturation silicone oil (B 
component). 

[0036] [Re-equilibration reaction] For example, amino denaturation silicone oil and carboxy denaturation 
silicone oil can compound a random copolymer, when a silicon atomic number carries out predetermined 
time maintenance of dimethyl SAIKURIKKUSU (annular solid) of about 3-5, or the straight chain-like 
dimethylsiloxane oligomer at the bottom of existence of an acid or an alkali system catalyst, and 
predetermined temperature and performs a re-equilibration reaction, the siloxane oligomer of the shape of 
annular [ containing these functional groups (organic radical) ], or a straight chain, and. 
[0037] [Addition reaction] How to remove a superfluous raw material, a volatile component, a solvent, etc. 
after carrying out the predetermined time addition reaction of the organic compound which has an alkenyl 
radical in the poly methyl hydrogen siloxane at predetermined temperature using catalysts, such as a 
platinum system. 

[0038] Moreover, it is also possible to compound by condensation-polymerization reactions (dehydration, 
dealcoholization, dechlorination, etc.) etc. in addition to the above-mentioned approach. 
[0039] As an electric conduction agent (C component) used with the block copolymer (A component) and 
denaturation silicone oil (B component) of the above-mentioned specification, an electric conduction agent 
inorganic pigment type [, such as conductive titanium oxide, a conductive zinc oxide, conductive carbon, 
conductive tin oxide, an iron oxide, and graphite, ], ion electric conduction agents, such as quarternary 
ammonium salt, etc. are raised, for example. These are independent, or are combined two or more sorts and 
used. 

[0040] To a total of 100 sections of the above-mentioned block copolymer (A component) and denaturation 
silicone oil (B component), within the limits of the 0.05 to 200 section is desirable especially desirable, and 
the blending ratio of coal of the above-mentioned electric conduction agent (C component) is within the 
limits of the one to 1 00 section. 

[0041] In addition, it is desirable to blend a cross linking agent with the above-mentioned conductive 
constituent in addition to the above-mentioned A-C component. As the above-mentioned cross linking 
agent, isocyanate, amino resin, etc. are raised, for example. These are independent, or are combined two or 
more sorts and used. 

[0042] Especially as the above-mentioned isocyanate, although it does not limit, what does not have 
volatility at the time of an elevated temperature is desirable, and, specifically, isocyanate compounds, such 
as hexamethylene di-isocyanate (HMDI), tolylene diisocyanate (TDI), diphenylmethane diisocyanate 
(MDI), the carbodiimide denaturation MDI, isophorone diisocyanate (IPDI), and KURUDO MDI, etc. are 
raised. Moreover, the adduct object and view let object of these isocyanate compound can be used. 
Furthermore, the isocyanurate object which has the isocyanurate ring which is made to react under existence 
of a catalyst and is obtained can be used using these isocyanate compound. Especially, it is very stable under 
ordinary temperature, and the point which does not produce yellowing at the time of exaggerated BEKU to 
an isocyanurate object is desirable. In addition, the above-mentioned isocyanate may be block isocyanate to 
which make a block agent come to react. 

[0043] Although it does not limit especially if it has the property in which a block separates by being able to 
block an isocyanate radical and carrying out block afterbaking as the above-mentioned block agent, the 
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active hydrogen radical content compound which has volatility is desirable. Specifically, activity methylene 
compounds, such as oximes, such as phenols, such as alcohols, such as 2-ethylhexanol, a phenol, cresol, and 
iso nonyl phenol, epsilon caprolactam, and methylethyl ketoxime, a diethyl malonate, and an ethyl 
acetoacetate, are raised. 

[0044] It is the generic name of the thermosetting resin which is made to carry out the addition condensation 
reaction of the formaldehyde, and is obtained, and, specifically, a urea resin, melamine resin, methylol 
melamine resin, benzoguanamine resin, aniline resin, acetogu an amine resin, Holum guanamine resin, 
methylol guanamine resin, etc. are raised to the compound in which the above-mentioned amino resin had 
amino groups (- NH2), such as urea, a melamine, benzoguanamine, and an aniline. These are independent, 
or are combined two or more sorts and used. In that it excels in toner electrification nature also in these, a 
urea resin, melamine resin, and benzoguanamine resin are used suitably. Moreover, within the limits of 200- 
4,000 is desirable especially desirable, and the average molecular weight (Mn) of the above-mentioned 
amino resin is within the limits of 300-2,500. 

[0045] To a total of 1 00 sections of the above-mentioned block copolymer (A component) and denaturation 
silicone oil (B component), within the limits of the three to 50 section is desirable especially desirable, and 
the blending ratio of coal of the above-mentioned cross linking agent is within the limits of the ten to 40 
section. 

[0046] In addition, it is also possible to blend an electrification control agent, a stabilizer, an ultraviolet ray 
absorbent, an antistatic agent, a reinforcing agent, lubricant, a release agent, a color, a pigment, a flame 
retarder, etc. with the above-mentioned conductive constituent if needed. As the above-mentioned 
electrification control agent, the quarternary ammonium salt used from the former, a borate, an azine system 
(Nigrosine system) compound, an azo compound, an oxy-naphthoic-acid metal complex, a surface active 
agent (an anion system, a cation system, Nonion system), etc. are raised. 

[0047] The above-mentioned conductive constituent can be obtained by distributing by a sand mill etc. what 
blended denaturation silicone oil (B component) and an electric conduction agent (C component) with the 
block copolymer (A component) obtained according to said approach, and blended the cross linking agent 
etc. with it if needed, for example. 

[0048] And the conductive constituent obtained by doing in this way is used for the electric conduction 
functional division of the conductive member for electrophotography devices. For example, in a conductive 
roll, it is used for the conductive layer part (preferably surface), and, in the case of a blade member, is used 
for the blade part at the tip, and, in the case of an imprint belt, the conductive member for 
electrophotography devices is used for a surface imprint layer etc. 

[0049] As a conductive member for electrophotography devices of this invention, belt members, such as 
blade members, such as roll members, such as a development roll, an electrification roll, a transfer roller, a 
fixing roll, a toner supply roll, an electric discharge roll, a feed roll, a conveyance roll, and a cleaning growl, 
a development blade, an electrification blade, and a cleaning blade, an imprint belt, a middle imprint belt, 
and a paper feed belt, etc. are raised, for example. 

[0050] As a conductive member for electrophotography devices of this invention, as shown in drawing 1 , 
an innermost layer 2 is formed in the peripheral face of an axis 1, an interlayer 3 is formed in the peripheral 
face, and the conductive roll with which it comes to form a surface 4 is further raised to the peripheral face, 
for example. And the above-mentioned conductive constituent is suitably used as a charge of surface 4 
material, although it is also possible to use for which stratification ingredient of an innermost layer 2, an 
interlayer 3, and a surface 4. 

[0051] Below, it combines with the example of a comparison and an example is explained. 
[0052] 

[Example 1] [Preparation of the charge of middle class material] The hydrogenation acrylonitrile-butadiene 
rubber (H-NBR) (amount of acrylonitrile: 50 % of the weight) 100 section, The stearin acid 0.5 section, the 
zinc white (ZnO) 5 section, and the carbon black (DENKI KAGAKU KOGYO K.K. make, DIN turnip rack 
HS100) 40 section, After blending the two sections and the sulfur 1 section for the bridge formation 
accelerator CZ with the one section and kneading the bridge formation accelerator BZ, the organic solvent 
(MEK) was made to distribute this and the charge of interlayer material was prepared. 
[0053] [Preparation of the charge of surface material] The azo content silicone polymer (0501 Mn: Wako 
Pure Chem industrial company make, VPS- Mnof about 30,000-40,000 and a polysiloxane part : about 
5000) expressed with the following general formula (5) as a polymerization initiator was prepared first. And 
flow back for 5 hours, this azo content silicone polymer 30 section, the methyl-methacrylate (MMA) 20.86 
Tg=105 degree C section, the acrylic-acid n-Tg=-55 degree C (butyl BA) 43.12 section, and the 
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methacrylic-acid 2 -hydroxy ethyl (HEMA) 6.02 Tg=55 degree C section were made to react at 100 degrees 
C among a methyl-isobutyl-ketone (MIBK) solution, and block-copolymer A (Mn: about 50,000, Mw: about 
80,000) was prepared. In addition, the weight ratios of the structural unit (a) to which this block-copolymer 
A is guided from an azo content silicone polymer, and the structural unit (b) guided from an acrylic 
monomer were (a)/(b) =30/70, and Tg of an acrylic polymer part was -1 5 degree C 
[0054] 
[Formula 5] 



n&&&xit&m&at 9 ) 

[0055] Subsequently, the amino denaturation silicone oil (X-22- 161 A, Mn: Shin-Etsu Chemical Co., Ltd. 
make, about 3000, both-ends mold) 5 section, the carbon black (DENKI KAGAKU KOGYO K.K. make, 
DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate (Japanese 
polyurethane company make, coronate L) 20 section which is a cross linking agent were blended and 
kneaded in the block-copolymer A95 above-mentioned section, and the conductive constituent (charge of 
surface material) was prepared. 

[0056] [Production of a development roll] After being filled up with conductive silicone rubber (the Shin- 
Etsu Chemical Co., Ltd. make, X34-264 A/B) as a charge of innermost layer material in the metal mold 
which set rodding (the diameter of 10mm, product made from SUS304) used as an axis, heating bridge 
formation was performed on the conditions for 150 degree-Cx 30 minutes. Then, it unmolded and the base 
roll with which the innermost layer was formed along with the peripheral face of an axis was produced. 
Subsequently, the above-mentioned charge of interlayer material was applied to the peripheral face of the 
above-mentioned innermost layer, and the interlayer was formed. Furthermore, after applying the above- 
mentioned charge of surface material along with the above-mentioned interlayer ! s peripheral face, heating 
bridge formation was performed on the conditions for 150 degree-Cx 60 minutes, and the surface was 
formed. Thus, the development roll of a three-tiered structure with which the interlayer was formed in the 
peripheral face of an innermost layer, and the surface was further formed in the peripheral face was 
produced. In addition, the thickness of an innermost layer was [ the thickness of 20 micrometers and a 
surface of the thickness of 5mm and an interlayer ] 10 micrometers. 
[0057] 

[Example 2] First, block-copolymer A was prepared like the example 1. Subsequently, the carbinol 
denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. make, ] Mn: about 5000, both-ends 
mold) 50 section, the carbon black (DENKI KAGAKU KOGYO K.K. make, DIN turnip rack HS100) 10 
section which is an electric conduction agent, and the amino resin (Dainippon Ink & Chemicals, Inc. make, 
super BEKKAMIN J-820-60) 20 section which is a cross linking agent were blended and kneaded in this 
block-copolymer A50 section, and the conductive constituent (charge of surface material) was prepared. 
And the development roll was produced like the example 1 except using this conductive constituent (charge 
of surface material). 
[0058] 

[Example 3] First, the azo content silicone polymer (Wako Pure Chem industrial company make, VPS- 
0501) 20 section, The methyl-methacrylate (MMA) 45.5 Tg=105 degree C section and the acrylic-acid n- 
Tg=-55 degree C (butyl BA) 27.6 section, Flow back among a methyl-isobutyl-ketone (MIBK) solution for 
100 degree-Cx 5 hours, the methacrylic-acid 2-hydroxyethyl (HEMA) 6.8 Tg=55 degree C section was 
made to react, and block-copolymer B (Mmabbreviation 65,000, Mw: about 130,000) was prepared. In 
addition, the weight ratios of the structural unit (a) to which this block-copolymer B is guided from an azo 
content silicone polymer, and the structural unit (b) guided from an acrylic monomer were (a)/(b) =20/80, 
and Tg of an acrylic polymer part was 25 degrees C. 

[0059] Subsequently, the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 30 section, the carbon black (DENKI KAGAKU KOGYO K.K 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Japanese polyurethane company make, coronate L) 20 section which is a cross linking agent were blended 
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and kneaded in the silicone-acrylic block-copolymer B70 above-mentioned section, and the conductive 
constituent (charge of surface material) was prepared. And the development roll was produced like the 
example 1 except using this conductive constituent (charge of surface material). 
[0060] 

[Example 4] First, the azo content silicone polymer (Wako Pure Chem industrial company make, VPS- 
0501) 20 section, The methyl-methacrylate (MMA) 60.5 Tg=105 degree C section and the acrylic-acid n- 
Tg=-55 degree C (butyl BA) 13.5 section, Flow back among a methyl-isobutyl-ketone (MIBK) solution for 
100 degree-Cx 5 hours, the methacrylic-acid 2-hydroxyethyl (HEMA) 6 Tg=55 degree C section was made 
to react, and block-copolymer C (Mn: about 70,000, Mw: about 120,000) was prepared. In addition, the 
weight ratios of the structural unit (a) to which this block-copolymer C is guided from an azo content 
silicone polymer, and the structural unit (b) guided from an acrylic monomer were (a)/(b) =20/80, and Tg of 
an acrylic polymer part was 60 degrees C. 

[0061] Subsequently, the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 20 section, the carbon black (DENKI KAGAKU KOGYO K.K. 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Japanese polyurethane company make, coronate L) 20 section which is a cross linking agent were blended 
and kneaded in the silicone-acrylic block-copolymer C80 above-mentioned section, and the conductive 
constituent (charge of surface material) was prepared. And the development roll was produced like the 
example 1 except using this conductive constituent (charge of surface material). 
[0062] 

[Example 5] First, the azo content silicone polymer (Wako Pure Chem industrial company make, VPS- 
0501) 10 section, The methyl-methacrylate (MMA) 28.4 Tg=105 degree C section and the acrylic-acid n- 
Tg=-55 degree C (butyl BA) 54.6 section, Flow back among a methyl-isobutyl-ketone (MIBK) solution for 
1 00 degree-Cx 5 hours, the methacrylic-acid 2-hydroxyethyl (HEMA) 7 Tg=55 degree C section was made 
to react, and block-copolymer D (Mn.abbreviation 15,000, Mw: about 150,000) was prepared. In addition, 
the weight ratios of the structural unit (a) to which this block-copolymer D is guided from an azo content 
silicone polymer, and the structural unit (b) guided from an acrylic monomer were (a)/(b) =10/90, and Tg of 
an acrylic polymer part was -15 degree C. 

[0063] Subsequently, the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 20 section, the carbon black (DENKI KAGAKU KOGYO K.K. 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Japanese polyurethane company make, coronate L) 20 section which is a cross linking agent were blended 
and kneaded in the silicone-acrylic block-copolymer D80 above-mentioned section, and the conductive 
constituent (charge of surface material) was prepared. And the development roll was produced like the 
example 1 except using this conductive constituent (charge of surface material). 
[0064] 

[Example 6] First, flow back among a methyl-isobutyl-ketone (MIBK) solution for 100 degree-Cx 5 hours, 
the azo content silicone polymer (Wako Pure Chem industrial company make, VPS-0501) 60 section, the 
methyl-methacrylate (MMA) 9.88 section, the acrylic-acid n-(butyl BA) 24.1 section, and the methacrylic- 
acid 2-hydroxyethyl (HEMA) 6.02 section were made to react, and block-copolymer E (Mmabbreviation 
78,000, Mw: abbreviation 135,000) was prepared. In addition, the weight ratios of the structural unit (a) to 
which this block-copolymer E is guided from an azo content silicone polymer, and the structural unit (b) 
guided from an acrylic monomer were (a)/(b) =60/40, and Tg of an acrylic polymer part was -15 degree C. 
[0065] Subsequently, the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 30 section, the carbon black (DENKI KAGAKU KOGYO K.K. 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Japanese polyurethane company make, coronate L) 20 section which is a cross linking agent were blended 
and kneaded in the block-copolymer E70 above-mentioned section, and the conductive constituent (charge 
of surface material) was prepared. And the development roll was produced like the example 1 except using 
this conductive constituent (charge of surface material). 
[0066] 

[Example 7] First, block-copolymer A was prepared like the example 1 . Subsequently, the amino 
denaturation silicone oil (X-22- 161 A, Mn: Shin-Etsu Chemical Co., Ltd. make, about 3000, both-ends 
mold) 3 section, the carbon black (DENKI KAGAKU KOGYO K.K. make, DIN turnip rack HS100) 10 
section which is an electric conduction agent, and the isocyanate (Japanese polyurethane company make, 
coronate L) 20 section which is a cross linking agent were blended and kneaded in this block-copolymer 
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A97 section, and the conductive constituent (charge of surface material) was prepared. And the development 
roll was produced like the example 1 except using this conductive constituent (charge of surface material). 
[0067] 

[Example 8] First, block-copolymer A was prepared like the example 1 . Subsequently, the carbinol 
denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. make, ] Mn: about 5000, both-ends 
mold) 52 section, the carbon black (DENKI KAGAKU KOGYO K.K. make, DIN turnip rack HS100) 10 
section which is an electric conduction agent, and the isocyanate (Japanese polyurethane company make, 
coronate L) 20 section which is a cross linking agent were blended and kneaded in this block-copolymer 
A48 section, and the conductive constituent (charge of surface material) was prepared. And the development 
roll was produced like the example 1 except using this conductive constituent (charge of surface material). 
[0068] 

[The example 1 of a comparison] First, silicone graft acrylic polymer [Mn which consisted of repeat units 
expressed with the following general formula (6): About 35,000, and 0 degree C and glass- transition- 
temperature:(Z) n Content:50-% of the weight] of a part was prepared. And the carbon black (DENKI 
KAGAKU KOGYO K.K. make, DIN turnip rack HS100) 10 section which is an electric conduction agent, 
and the isocyanate (Japanese polyurethane company make, coronate L) 20 section which is a cross linking 
agent were blended and kneaded in this silicone graft acrylic polymer 100 section, and the conductive 
constituent (charge of surface material) was prepared. And the development roll was produced like the 
example 1 except using this conductive constituent (charge of surface material). 
[0069] 
[Formula 6] 

£Yi Kt- -eY 2 y^rr -Gt)-^r -eZHr - (6) 
Yi =7^'J;^V^ ki = 6 7 

Yz VJUMn-T'+Jl k 2 =4 8 

X = ^*^ 2 -k Kp + S/jc^u m = 1 6 

CH, QH, n = 3.8 



Z = 



CHa 

CH,-Si0 
CHs 



58 



-Si-CaH60O)C=CH 2 
CH 3 



[0070] 

[The example 2 of a comparison] First, the silicone graft acrylic polymer was prepared like the example 1 of 
a comparison. And the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 30 section, the carbon black (DENKI KAGAKU KOGYO K.K. 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Dainippon Ink & Chemicals, Inc. make, bar knock DN955) 20 section which is a cross linking agent were 
blended and kneaded in this silicone graft acrylic polymer 70 section, and the conductive constituent (charge 
of surface material) was prepared. And the development roll was produced like the example 1 except using 
this conductive constituent (charge of surface material). 
[0071] 

[The example 3 of a comparison] First, the silicone graft acrylic polymer was prepared like the example 1 of 
a comparison. And the carbinol denaturation silicone oil (KF-6003 [ the Shin-Etsu Chemical Co., Ltd. 
make, ] Mn: about 5000, both-ends mold) 45 section, the carbon black (DENKI KAGAKU KOGYO K.K. 
make, DIN turnip rack HS100) 10 section which is an electric conduction agent, and the isocyanate 
(Dainippon Ink & Chemicals, Inc. make, bar knock DN955) 20 section which is a cross linking agent were 
blended and kneaded in this silicone graft acrylic polymer 55 section, and the conductive constituent (charge 
of surface material) was prepared. And the development roll was produced like the example 1 except using 
this conductive constituent (charge of surface material). 
[0072] 

[The example 4 of a comparison] First, block-copolymer A was prepared like the example 1 . Subsequently, 
the dimethyl silicone oil (KF-96 [ the Shin-Etsu Chemical Co., Ltd. make, ] Mn: about 5000) 5 non- 
denaturalized section, the carbon black (DENKI KAGAKU KOGYO K.K. make, DIN turnip rack HS100) 
1 0 section which is an electric conduction agent, and the isocyanate (Japanese polyurethane company make, 
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coronate L) 20 section which is a cross linking agent were blended and kneaded in this block-copolymer 
A95 section, and the conductive constituent (charge of surface material) was prepared. And the development 
roll was produced like the example 1 except using this conductive constituent (charge of surface material). 
[0073] Thus, in accordance with the following criteria, each property was evaluated using the example 
article and the example article of a comparison which were obtained. These results were collectively shown 
in the after-mentioned Table 1 and 2. 

[0074] [Roll electric resistance] As the electric resistance of the surface of a development roll was shown in 
drawing 2 (A) and (B), it was measured to them. That is, 20 places were formed on the front face of the roll 
10 which shows the electrode 11 of the configuration shown in drawing 2 (A) to drawing 2 R> 2 (B), and it 
measured according to the system of measurement shown in drawing 2 (B). In drawing, 1 la is a main 
electrode and 1 lb is guard electrodes. In addition, electric resistance is the median of the measured value of 
20 places. 

[0075] [Coefficient of friction] Coefficient of friction was measured using ************** (consonance 
interface science company make) shown in drawing 3 . That is, the development roll 21 was set on standing 
ways 22, and it measured under the passing speed of 0.3cm/second, and conditions of 1 OOg of loads. In 
addition, in drawing, in 23, the balance for zero adjusts and 25 show a load cell, and, as for a shot (diameter 
of 3mm), and 24, 26 shows a load (1 OOg). 

[0076] [Roll running torque] Press contact of the development roll was carried out at the fixed photo 
conductor, the development roll was rotated with the torque motor, and the current value by which 
beginning moves was measured. In addition, the contact section of a development roll set the pressure at the 
time of making a photo conductor carry out press contact of the above-mentioned development roll as the 
pressure of extent dented 0.3mm in the direction of a path. Evaluation converted the obtained measured 
value into torque, although it showed O and less than 3 kgf-cm for the case where the calculation value 
always shows less than 3 kgf-cm, it made the case where 3 or more kgf-cm was shown in early stages etc. as 
**, and it made x the case where 3 or more kgf-cm was always shown. 

[0077] [Toner electrification nature] The obtained development roll was built into the electrophotography 
copying machine, and the amount of electrifications was measured under the condition of 20 degree-Cx50% 
RH. That is, as shown in drawing 4 , 32 layers (toner) of developers were formed on the front face of the 
development roll 30, the developer 32 was attracted with the suction pump 33, and it measured by the 
Faraday cage 34 (the Faraday cage method). In addition, in drawing, 35 has separated a filter and 36 for an 
electrometer and 38-39 mutually [ an insulating pipe and 37 ] at a conductor. 

[0078] [Copy image quality] The obtained development roll was built into the electrophotography copying 
machine, and image **** was performed to the bottom of the condition of 20 degree-Cx50%RH. And 
viewing estimated the image quality of the copy image after the early stages of a copy, and a 5000-sheet 
copy. A valuation basis copies an alphabetic character, and there is no problem in a copy image, and it made 
x that in which O, the blur, the fogging, etc. generated that to which the thin line was copied vividly. In 
addition, a blur means that in which the thin line was disrupted, and a fogging means that by which the toner 
is flying to the place which does not have an image. 

[0079] [Durable ******] The obtained development roll was built into the electrophotography copying 
machine, and image **** was performed to the bottom of the condition of 20 degree-Cx50%RH. And 
viewing estimated ****** of a development roll edge front face after a 5000-sheet copy. The valuation basis 
could be deleted on the development roll edge front face, and made x that to which ****** Q f** ^ a 
development roll edge front face is remarkable, and a lower layer (an interlayer or innermost layer) exposes 
that to which O and a development roll edge front face can be deleted a little, and it has the blemish for the 
thing without ********. 

[0080] [Photo conductor contamination] The obtained development roll was built into the 
electrophotography copying machine, and image **** was performed to the bottom of the condition of 20 
degree-Cx50%RH. Then, fixed time amount neglect was carried out and image **** was again performed 
to the bottom of this condition. Evaluation made x that to which ** and at least 21 or more copies do not 
disappear what disappears that to which contamination of a photo conductor disappears with less than one 
copy with O and 2-20 copies. 
[0081] 
[Table 1] 
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[0083] An example article has small roll running torque, it excels in copy image quality and durable copy 
image quality, denaturation silicone oil oozes from the above-mentioned result, and it turns out that there is 
little **. 

[0084] On the other hand, it turns out that each example article of a comparison is inferior to durable copy 
image quality. Since especially 2 or 3 examples of a comparison have the bad compatibility of a silicone 
graft acrylic polymer and denaturation silicone oil, it turns out durable ****** and that photo conductor 
contamination arises. Moreover, since non-denaturalized silicone oil is used for four examples of a 
comparison, they are inferior to early copy image quality, durable ****** is bad, and it turns out that photo 
conductor contamination arises. 
[0085] 

[Effect of the Invention] As mentioned above, the electric conduction functional division is constituted 
using the conductive constituent which uses as an indispensable component the block copolymer (A 
component) which has the structural unit to which the conductive member for electrophotography devices of 
this invention is guided from an azo content silicone polymer, and the structural unit guided from an acrylic 
monomer, denaturation silicone oil (B component), and an electric conduction agent (C component). And 
since the structural unit (silicone chain) guided from the silicone polymer which has azo in the molecular 
structure, and the structural unit (acrylic chain) guided from an acrylic monomer are the block structures 
connected in the shape of a straight chain, even when denaturation silicone oil is used together, the 
concordance of the denaturation silicone oil to the whole block copolymer becomes good, and the 
compatibility of the above-mentioned block copolymer (A component) of a block copolymer and 
denaturation silicone oil improves. Consequently, the denaturation silicone oil from a front face oozes, and 
the conducti ve member for electrophotography devices of this invention which the electric conduction 
functional division consisted of using the above-mentioned conductive constituent does so the outstanding 
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effectiveness that there is little ** and it is equipped with the both sides of moderate reinforcement and 
flexibility. 

[0086] And if the blending ratio of coal of the above-mentioned denaturation silicone oil (B component) is 
set up within the limits of specification, compatibility with the above-mentioned block copolymer (A 
component) will become good, and the balance of reinforcement and flexibility will become good 
especially. 

[0087] Moreover, if the weight ratio of the structural unit (a) guided from the silicone polymer which sets up 
the glass transition temperature of the structural unit guided from an acrylic monomer in the above- 
mentioned block copolymer (A component) within the limits of specification, or has azo in the molecular 
structure, and the structural unit (b) guided from an acrylic monomer is set up within the limits of 
specification, only the advantage which a silicone component has, and the advantage which an acrylic 
component has will appear, and reinforcement, flexibility, endurance, etc. will improve. 
[0088] Furthermore, if the conductive constituent which comes to contain a specific cross linking agent is 
used in addition to the above-mentioned A component - C component, the reinforcement of the conductive 
member for electrophotography devices will improve. 

[0089] Moreover, the conductive roll which comes to form a surface using the above-mentioned conductive 
constituent is excellent in copy image quality, durable copy image quality, etc. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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«?;4*fc»f "bftS. ^^e»4¥34T*t>U< (4 2 anient 
TfflvMbixS. 
[0 0 4 2] JhlE-f y->T*- hi: LTI4, 4${CPS5g-T 

«fsl<, Mrit&jiat.. ^t^fi^^-fym- 20 

h (HMD I) x bV WMVfT*— h (TD 

i) , ^7i=w^y^ y->T*— h (mdi) s 

h (IPDI) » 7 A — b'MD 1 ^(D-^ y->T^-— hit 

S„ $?>tc: s ;:*t6^y«>T*-Mfrft-4fc*fllv\ Mtt 
W#&TT-SiCS ^ -&T# y^T 5? U— hgtSr^T 

t>, ^)aT»-*5V^T^(C^T-$>>9. 1— ^ 30 

**d\ ±I5-Y.y->T^- M4, 
^tTJi^yD y^ym- hTfcoTtiV^ 
[0 0 4 3] JtfE^D -jy^SUt LTI4, -fy->7^-h 

fc;ftf44#KIE^1-Sfc<OT-l4&<^;6^ ^ttSrW-f-SS 
tt*^S^=fiT-ft:^*s»4 ^#tf)ia4, 2-^5=- 
/u^^-^- y —/^(OT^^—^m. yiy-zK ^ u-/ 
— yu. ^y/^iy-^oyi;-/^, « 40 

[0.0 4 4] ±1ET a!)r, y 9 5 >\ -< 

^yyr-r^y^ t-v >-^(dt s. ym (-nh 2 ) £• 

r»e,*i.5i»ffl{bttarJ!B«>tt«:t»*>9. AttWfctt. ~ 
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s/£t-. ^yrsfflg, yy^vft^g, 'O/m^ 
SMg^ifiSic/B^bttSo ±ger 5 / »Ji«D^ 

#^•4 (Mn) J4, 2 0 0-4, 0 0 0 CDjSlSftjJSJJ 4 
L< „ L< 143 0 0 — 2, SOOOilftffc 

So 

[0045] jiiE^<f^jwE^sij-g-t4, ±mya 

(Aj&#) t»y!)3-^;u (Bffcfr) ir 

0- g-ffl 0 OSBlCjttLT, 3 — 5 0&><om®fttW3i L 
<v L< (41 0 — 4 0g5O©H^T-fo5 o 

[0 0 4 6] ±e*«ttlBj««|wtt % munai 

[0 0 4 7] ±Ei*«fcBriM&Ht. fiRJ^l4, milE*&li 
Sfotifcyu.^*!^ (A^) ^tt->U=> 

'^x-ftm-t z> itiaofsrim So 

[0048] ^Lt> i©i pldLTWbtt^i^mtiM 
-/UO^(4, ^cDig«JIgiS# (»4L<»4, «9) I- 

1- fflv^ixSo 

[0 04 9] *B^©m^»^ffl^m«5«-t LT 
14, mx.it, &tiB>v—jv, Sio-/K ^d-/p, 36 

ffiSj^n— ^, ^ y — — yifu— ,\,^<7>X3— /i^Sc^t. 
m^^'V'-K, fiyw K. ^ u— 

-<yu K^cD-i/v. tns„ 
[0 0 5 0] *«W<0S^¥Sf«Sffl»m^«-i: LT 
(4, Wtff> E l ic^i" J; 3 Jc, WtjEi <7>^|.Jlffi(cftrt 

b SIC*® 4 tm$L $ ixT >i S n -/u- 

2, ^r B 1@3io4:^®4co^-rtvro®^«-^-lcfflv> 
sr t tprffi-e*>5**. il4ffl«fii: LTifiiicffl(,> 

[00 5 1] o#*^ x lti(S«IKov^-Cit««4:#-e-Tl!l 

bj-tso 

[0 0 5 2] 
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=• h V A'--7?is^>^A. (H-NBR) (T ? \) n - 

hy^t: 5oit%) i o oast, y >mo. 

SUb. M.&m (ZnO) 5SB£. *-^7-^ 

(mmt^nm^m. t>*/7^hsioo) 40 

95i:, ISfiHSiiS'JBZSrlgCt, SSfiiffiiii#J C Z 2 SB 
(ME K) W*bfc. 

(oo5 3] i&mm#&<omm si\ a-g-si^jt 
lt« tiso— iRsc (5) -e^**L5Ti/s-t-*->y 3 

-VtKJJ-?- (*b**iaSlSttt*L VPS-0 50 1, 
Mn :*S3~4^ # V is o ft <DMn : j& 5 0 

0 0) SrfltfllUfc. tLT, ror/^t'/ya-y 
-v— 3 OSBi, Tg = 105t©^?^y/l'^f 

CH, CH, 



14 



/U (MMA) 20. 86gCi.Tg=-5 5t©7^ y 
/Itn-T"^ (BA) 4 3. 1 2gB£ , T g = 5 5"C 
<T>*9 9 y/Wgf2-t Kn+i'if^ (HEMA) 6. 
0 2 Set Sr. ^fMy7*f/^F> (MI B K) W&L 
<K 1 0 OTCT-S^ilSicUSJtS^-ar, :/ n .y * 
&A (Mn :mf>75, Mw:ll8]5) SrHSSLfc,, & 

r^T'n a is, T/lM-y^-y 

ji«y^-*>e>«*sjx5«jft]*Mit (a) t, r^y/um 

*4fr*^K^^ix^«itmfiC (b) <7>mmittK- 
10 (a) / (b) =30/70T'fcO > T y A^tK y 
-SR#<E>T g7>S- 1 5 'CT- $>ofc«, 

[00 54] 

lit 5] 

CH, CH, 



HO--OC(CH t ) l C-N=N-C(CH I ) I CONH(Ctf,),Si (OSi)x (CH,),NH 



I 

CM, 



CH, 



I 

CH, 



CH, 



(5) 



[0 0 5 5] OV^f, JtfE/n ?^*t*»A9 5 SB 

t~> rjyftt^^-^* (fi&fls^xMlttSL 

X-22-161A, Mn : **J 3 0 0 0 , ii*fiS) 5 

nb. mm.mx'$>z>j}—#>77~ y ? mmt^umtt 

fi, fy*7"7^HS100) 1 OfflJfc. 

L) 2 OflJiSrB^U ft*KLT*tt&Bj&4fe 

[0 0 5 6] CSllftn— /K©f^«] Wfci&S^ m 
mi 0mm, SUS304S) Sty hUfc&IW:, 

*F*3jfffl$mt br^mttv-y =>— tftfctte^x 

m#M. X34-264A/B) Sr?E* Lfct£, 150 

3 oft<o&wx-la$mm*ft<>1Zo *©t, til 

1 5 Or X 6 0^O*«=T*iD^1S^m\ 3eb& 

ffM^ix, ^ f>f-^"(7>^®ic^jl5JF^$ftfc3g^ 
iS^mtfen— /U£r«3&Lfc 0 ftrtJl^lf^li 5 m 

m, <£>Jf:.^.|;i2 0 m, Sfrof^lilO^mf 

[0 0 5 7] 

tllffiH, KF-6003, Mn :^5000> Pi* 
B£M) 5 0 get, ^m^JT-fcS*— (ffiSL 
fk?iMS. fy*^7^^Hsioo) logBt, 



Ts—rt—^-yji 5VJ-8 2 0-60) 2 0 §C i: ^ifi-a 
[0 0 5 8] 

[Hlfi^3] r y s-vjjfy^- (?d 

TtMMXgttfcS!, VPS-0 5 0 1) 20SB£, Tg = 
10 5t©^^^!);^f;u (MMA) 45. 5gp 
30 i, Tg=-5 5t©7^y;Hn-7'f;W (BA) 2 
7. 6gBi. T g = 5 SX:<D* 9? V;^m2 - t Kn* 
v^^vw (HEMA) 6. 8gBi:£, ^fMV^ 
<{r b V (M I BK) jgfgf'K 1 0 0tX5^PISSL5 
JESS*, T'ny^^fi^B (Mn : 6 . 5 J?, M 
w:^13I) Sr^igLfc. C©yoy7*l-g- 

ffcBii, 7/st#vy =— VTKy^-*»p>si^$ix5 
wanna (a) b. t? v wtmm>t>vmz*iz>m 
mm& (b) vm&ttAK (a) /(b) =20/80 

TV y/wm^y^-SS^WTg7)S2 5tffoo 

40 fc. 

[0 0 5 9] OV^\ _hlE->y = — V- TV V/is^uy 
**m£"frB 7 OSBiC, */utV— JVW&iy)} => — 
fA- (ffSft^XtiithSk KF-6 0 0 3, Mn :^5 

000, pf*«8S) 3oasi:, mmmx~hz>*-tf>-7 

0) losjsi:. ^fii^jT-fc^'i' y->r^- h (B^^fy 
-7i^>-*t$$L = n ^-hL) 2 ospt ^ia^-t. att 

50 {fijl i»Lt> Slfttn— vH£:fi=8aLfco 
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[0 0 6 0] 

immm4] s-r, ryg^fr-yy =—^v^- (fa 
ytmmT.mtm, vps-oson 2 out. t s = 

1 0 5"C©p<^^ (MMA) 6 0. 5 SB 

t. Tg=-5 5X:(OT? yjumn-Zf^sU (BA) 1 

3. 5&t, Tg = 5 SX:<Dt99 Ko* 

(HEMA) 6SPt ^r. y *-A~f y -ff-frtr h 
^ (MIBK) *gfj$<p, 1 0 0"CX 5^ilgELSi^$ 
^Dy^*M*C (Mi) : ^7 7J. Mw : j& 1 2 

(a) £, T^y/>3RJH*flcd»e>«i»Six5«36HHflr 

(b) ©SfiitiS, (a) / (b) =2 0/8 OT-fc 

[0061] o^-e> ±iE-yy =— v-r^ y /v-^o 
^#fi-£-#C 8 oswc */Hf y— /u^tt->y = — v^- 

-f/W (Ifigfc^Xiltt®!, KF-6 0 0 3, Mn : jft 5 
0 0 0, Pi*CM) 2 0SEi, iMttSTfc**-*^ 
(Sak^Itm rV*^7^^HS 1 0 

o) i o»t. *«JW-e*>5-f y->T*— h (B^TKy 20 
(*sffl*t^) *rfflv^*ja*n*, gens 

[0 0 6 2] 

ftiKfi^XlSttt®!, VPS-0501) 1 0»i, Tg = 
10 5t©y?^!);^f;l/ (MMA) 2 8. 4 SB 
i:, Tg=-5 5t©7^ y/Ufcn-rr^vW (BA) 5 

4. 6 SB t , Tg = 55tffl>^^!)/i'S2-t Ko^f 30 
->3i?vi, (HEMA) 7SB£&, *=f->\"< y-/f-)\>>r h- 

V (MIBK) 1 0 O^CX SBfrlBiMIELEJSS 

■Br, T'nj/^^l^D (Mn : 1 . 5 75. Mw : j& 
15J) SrISMLfc. ft**, ;©yo-^*I^f(:D 

¥<fc (a) i, T^y^»l^»flc*»6«»Six5#3atJ|t 
{4 (b) CDJtfitfc^, (a) / (b) =10/9 0T'fc 
9, y /i^zKy §B#WT gi ! - 1 5ttfc-3 
fc. 

[0 0 6 3] OV-C\ ±IEv-y =» — V-T^ y/uyn y 40 

:?*S-£-{fcD 8 ogBic, */wtfy-/u^tt->y n-^^- 

<«»ft*I3iett*U KF-6 0 0 3, Mn : *U 5 
0 0 0. jSJ*«M) 2 OgiSt, ^®?PJT*fcS*-^^^ 
(tajtfl^S, fv*y7^HS10 

o) i osct, 5§^jT*fc5'ryv'r^- h (e*:*Ky 

[0 0 6 4] 50 
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IHi^e] *1\ r/i^ya-^y?- (si 
yt®MT.mtm. vps-o5oi) 6ont, *?t> 

y ;i&Z*=?-ju (MMA) 9. 8 8gB£, T? >J /^Wtn- 
(BA) 2 4. lSBt, y y/V-K2-t Kn 
**S=.f-A, (HEMA) 6. 0 2&t&. 
^^rh> (MIBK) 1 0 0*CX 5^IB]iSSK 

LS^-fr, 7"c^*I^E (Mn :i&7. 8^. 
Mw:j&13. 5^) SrgBSLfc. ft**, :©7"o^ 

*a-&^Eii, rys^v-y u-^-^bmm 
ZtiZmi&mfiL (a) t, y/w-^msfr*^^^ 

tu5«j£*fi[ (b) OSSJta^ (a)/(b) =60 
/40ffoD> 7^y;H^yv-*i»©TgiS-15 

[0 0 6 5] oV>t?, ±iE:7*n y^*fi-g-*E 7 0S5 

&8L KF-6003, Mn : 5 0 0 0 , P53fc4£§!) 

im 7>A7"7'^HS10 0) 1 0g(5£, SSfS^J 

ffes-f y ->t*— h (b*# y ^ftssk 

-|>L) 2 0tti«rE£-U ftttL-C#*&|Bj«4b (^ 
[0 0 6 6] 

9 7 2BIC, 7^»>!) n — >-^/i^ (ftMft^Xm 
tt®!, X-22-161A, Mn :83 00 0, 
^) 3SB£, ^SiJT-fcSTJ-TKvy?^^ 
IfttK, TVA^y^HSlOO) lOUk.&m 

Mx-h -5 -t y->r^- h (B^j^y -7u^^±ia. => n 
mmmun) ^fflv^Mii hjs^j i t mm?, l 

[0 0 6 7] 

[*jfifi»J8] HlSfi»Jl iridic LT, /bj,^ 

l^AlraRLfc. ovnT\ r<7)y*n -y ? A 
4 8gB(c, *^tV— ;i-m&'>V => — VsM'/i' (fse^t; 

^X^ttS, KF-6003, Mn :*«)5000, pj* 
fkflim r^^y^HSlOO) lOglSi:, 
nn^-hL) 2 OgJSir^lS-g-L, !Bil,T*«ttSlS 

[0 0 6 8] 

[Jt$S5«3Jl] i-r, TIScD-^ (6) 
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(Mn:D3 5, 0 0 0, U^^SsfeUS. : 0 
(Z) . ^<D^m : 5 011%) «r«HLfc. 
-tLT. ;©->!J3-^77K7^!);i'/K!;'7-io 

m f^^y^Hsioo) i ogpi:, mffimx- 



18 



hD 2 osct^e^u. is^LT#«teffifi£ifei mm 
mum «:*i«Lfc. tut. r a>&s&&j£4fe (^s 

10 0 6 9] 
[ft 6] 



— (Y, hr ) ft -fX>-ir <Z 

Yi =r^«jyu@e>r v^i/ 

Y 2 =/9t*))\m.n--7*)\, 
Z= <|H, fCH, 



(6) 



CH,-^iO--^iO 

CH, LcH. J 58 



CH, CH, 

-Si-C,H s 0C0C=C 
CH, 



k, = 



6 7 
4 8 
1 6 

a 8 



[0 0 7 0] 

[it«j«fii2] ttmmi tmwHzux. >-y=-v 
^77 br? y/w^y-^-^ssiLfc. tut, ;©•/ 
y =i— hr^ y ^#y -v— 7 ogBic, *^tv 
-/u^t4-> y =» - VaNf /u (««fl:*i*tt*k K F - 
6003. Mn : #->5 0 0 0. m^M) 3 OgB i:, m 

A7"7y7HS100) 1 0nt/%mmTt&>Z>-4 Vis 

r*-b tea** z"*te&xmttm. ^-;^dn 

9 5 5) 2 Og&fcSrffi-a-U AMLr««ttfiJse« (& 

era****) ^r^$iufc 0 -t lt, rco^mteffifig;^) 

[00 7 1] 

[it^j3] *-r, jtistfji tiutniciL-c. v-y=>-v 

^77h7^y/V#!)-v-^S!Lfc 0 -t LT, r<7)~> 

y =1— y^7 hr^ y/w^y -v— 5 5^fc x #A-fy 
-/u^tev-y =1— v^/p (f§@<b^xiitttS!L kf- 

6003, Mn : $)5 0 0 0, Wi^M) 4 5gp<t s m 

*7"7^hsioo) i og&t, **Sd-c*>.5>r y -> 
r*-b (*n*s(^*itmT.mim. /w^dn 

9 5 5) 2 0t»i:*e-g-U SiiLTi^tta^ (* 
[0 0 7 2] 



^XHtt®l % KF-96,Mn:£j5000) 5gB£. 
VA77y;>HS100) 1 OUt . a§ffi^iJT*fc5)-r V 50 *§3-£x£:L7t 



h (B*#y ^l^VfttiL nn^— fL) 2 
20 £3SS!Ljfc. ^rb-C, rro^mtt^figifei (^Jlffi****) 
f£»L7i 0 

[0 0 7 3] r©«t9^LT#^>tLrtl?lt^J D 0 D*JJ;t^Ji: 
tfcaifiSrJB^-t. TIE«7)am(-^v\ ^tt^fPffiSrfi 1 

[0074] ( o — >i-n$mm w& n 

^ISfetS:. IH 2 (A) , (B) (c^-ripJ-L-TSy^L 

fc„ -r^*?*., B2 (a) \zm-rmw;<owmi i«r» a 

30 2 (B) IC^-f-n— /H 0<£>3tE_tK:2 0 SSr7f^£ U 
@2 (B) fcg%i-HjfcXi;:J:9WJEUfc 0 BKifev^c. 

1 1 aii^fi;^ 1 1 bfi^f— Kmffi-efos. m 

^Sfetfi, 2 OSefOSJ^ffiW^^filT-foSo 

[0075] CMftflMR] ^^#«c«i, B 3 ic^-r#» 

^.flfcn— /U2 1 $-0^2 2«7)±(i-fe5' h 
0 . 3 c m/^\ 1 0 0 g rot#Tfit 

Lfc„ &*3. EI(C*3V>T, 2 3liSI^ (113mm) , 
2 4 f*^.£ffgffl^#, 2 5 (in — K-fer/W. 2 6 fi^fi 
40 ( 1 0 0 g ) £r^-r o 

[0 0 7 6] Ca— /umfchJlsf) tLfc^frfC 

^o— ^(OS^SC^S^I-0. 3mmEDtfg«©E7J 

^<7)»£llfiS755^(C 3 k g f - c mJuffi^^m^r* 
CX 3 k g f - c m*^?r^:-r>4^^tc 3 k g f - c 
mSl_L£:;^-ri§^-£rA. ^f' 3 k g f - c mjy.±$r^-r 
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[0077] [ b-t— &mm &btitzw.&u-,u&m 
T^m&^m^m&ik?*; 2 oncx 5 o%rho^t 

i-v ^0-^300^111^^1 iv-r—) 32m 

77f-'!r-v'3 4l:J:!)aS£Lfc (7777-^-/ 
fe) „ &*5 V 0K*>V^C\ 3 5IJ7^;^- 3 6l£Jfe 
S'MT*, 3 7li«&fh 3 8 • 3 9^ilg&T-2^>^C : $^• 
lSiLT^•>.5« > 

[0 0 7 8] [«^®S) a feixfcSMfc o -/U**^ 
M^^mKU^-Thh: 2 0"Cx 5 0%RHCO^#TIC*3 
l^TilHfefflLfcfTofc,, tLT, 1g^&}}«:fcJ:tF5 0 0 
Otfcffl^ro^iS^rosaSrg^lcJ; •JfffliLr-c,, If 

— j5 s ?H A/T-v ^ 5 & O V -> 5 „ 



(11) #§§2 0 0 3-2 2 3 0 2 7 

20 

[0 0 7 9] [gSiMfTixD ^^nfcm&D-yuSrS^ 
3ME1g¥«iaia*i£^ 2 OlCx 5 0%RHK>^TIC 
feV>T®lfettl LSrfrofc„ -t LT, 5 0 0 Otfclt^g 

10 [0 0 8 0] #fcixfc««n 

^IS^micm^-jZ.^, 2 0 1 X 5 0 % R HO^#T<^ 

tro&A, 1g^2 l#.£Ui-et>iPi;lft^fc(Z> 
5rxt Lfc„ 
[0 0 8 1 ] 
[3rl] 



[0 0 8 2] 







n m m 






1 


2 


3 


4 


5 


6 




4 0 X 

1 0« 


7. 2 X 
1 0« 


&2X 
1 0' 


5i 0 x 
1 0* 


& 3 x 
1 0* 


& 5 x 
1 0* 


«IC^ Us) 


a 1 8 


0. 3 


0. 2 


a 1 9 


a 2 2 


a 2 4 




O 


O 


O 


O 


O 


O 


UC/cm 1 ) 


-5.5 


-8.9 


-6.3 


- 6 


-5.7 


-7 


mmm. 


& m 


O 


O 


O 


O 


O 


O 




5O0O&& 


O 


O 


O 


O 


O 


O 




O 


O 


O 


O 


O 


O 




O 


O 


O 


O 


O 


O 










n » m 


tt n m 






7 


8 


1 


2 


3 


4 




a 8 x 

1 0* 


7. 5x 
1 0« 


5 0 X 

1 0' 


L 5 x 
1 0' 


9. 5x 
1 0* 


a 5 x 

1 0* 


mmm. u S ) 


a 1 s 


a 3 2 


a 1 8 


0.2 1 


a 3 2 


a 2 5 




O 


0 


A 


O 


O 


A 


(.ft C/cra' ) 


-5.2 


-9.1 


-42 


-7.8 


-8.4 


-6.0 


wms. 




O 


O 


O 


O 


O 


X 


5000*M£ 


O 


O 


X 


X 


X 


X 




O 


A 


O 


X 


X 


A 




O 


A 


O 


X 


X 


X 
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10 0 8 5) 

14, ^flSi^KTv'ssrtovy y-^- 
a^Rjg^nsigiigiiMa (->y a-vgo r^yvu 

[0 0 8 6] ^UT, JifE^te^y n-V'^/W (B/& 
[0 0 8 7] JifE^n y^*a-fr«c (Aj&#) (w 
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ixsigitiwa (a) v^mm&m^mm^tt 
->y =i->^(Dj^og^f£r^ y yw^co^oft 

[0 0 8 8] Sfefc, ±EA«»~C«»lC360iT, 4# 
10 [0 0 8 9] ±EWtffiBjft4fefrA§^-r*ff*& 
[0E©ffimftfft91] 

[Ell] **WO«TF^^«S§ffl^«SBttw— fi»J-Cfc5 

IH2] (A) H:a«tn-yKO«5S«tt:Sr«3fr*-5JSlc 
n— /w*Etc:^fifei-5aai<ojgt>tSr^i-sa^0, (b) 

20 [03] »lb*««fttl-K:J:«*«EffijKoill|£^^^ 

[04] h-*-- Hf«tt©j»3fe*ife«rSH-|ftWH-e«>S.- 
[0 5] ->y =i — y^77 hr^ y/wsKy^— ©fltigS: 

[0 6] ^ny^*S^.fl£©«3ftSrsH^:H-ca>*. 

1 lift: 

2 *f*3g 

3 +mm 

30 4 



[01] 



[02] 




2 M / M — 
M 1 b-< 




[05] 



[H 6] 
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(51) Int. CI. 7 

C 0 8 L 61/20 
83/04 
F 1 6 C 13/00 

G 0 3 G 15/02 
15/08 



15/16 

21/06 
21/10 



10 1 
112 
5 0 1 

5 0 4 

10 3 



F I 

C 0 8 L 61/20 
83/04 
F 1 6 C 13/00 

G 0 3 G 15/02 
15/08 



15/16 
21/00 



A 
E 

10 1 
112 
5 0 1 B 
5 0 1 D 
5 0 4 A 

10 3 
3 12 
3 18 
3 4 0 



7-73- V (##) 

3 J 1 0 3 

4 J 0 0 2 
4 J 0 3 4 
4 J 1 0 0 



BEST AVAILABLE COPY 



( 14 ) 



&m 2003-223027 



F^— 2H035 AA15 



2H077 


AA15 


AC04 


AD06 


AD13 


FA13 




FA25 


GA03 








2H134 HA17 


HD19 


KD04 


KD07 






KD16 


KH15 


KJ05 






2H171 


FA10 


FA11 


FA13 


FA17 


FA18 




GA25 


QB03 


QB07 


QB47 


QC03 




0C05 


QC14 


QC22 




nroc. 




QC28 


UA03 


IIA 1 0 


1IA°° 


YAfl9 

AlXKJc, 




XA03 


XA06 








2H200 


FA02 


11 A AO 

HAUZ 


It i OO 

HA28 


HB12 


HB14 




HB45 


HB46 


JA25 


JA26 


JB06 




JB45 


JB46 


JC03 


KA25 


KA26 




MA02 


MA03 


MA04 


MA17 


MA20 




MB01 










3J103 AA02 


AA14 


AA85 


FA02 


GA64 




GA74 


HA20 


HA41 


HA47 





4J002 BG04W CC133 CC163 CC183 
CC193 CP03X CP17W DA026 
DA036 DE096 DE106 DEI 16 
DE136 EN136 FD116 GQOO 
GQ02 

4J034 DA01 DA02 DC50 DD11 HA01 
HA07 HB05 HC01 HC12 HC18 
HC46 HC52 HC61 HC64 HC71 
HD03 HD04 HD05 HD12 

4J100 AJ02P AL03P AL04P AL05P 
AL08P AL19P AL24P AM15P 
AM21P BA03P BA05P BA15P 
BA31P BA40P BA76P BB01P 
BC04P BC09P BC43P BC49P 
BC65P FA03 




AVAILABLE COPY 



